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Intrabeam collisions, gas and electron
effects in intense beams

Beam/beam coulomb collisions
Beam/gas scattering |
Charge changing processes
Gas pressure instability
Electron cloud processes
Electron-ion instability
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Gas and electron effects
-Effects are quite different depending on

q, m of species being accelerated

-Circular accelerators vs. Linacs
(tcsigence ~ MS to days vs. 10’s of us)

-Long pulse vs. short pulse

(touse ~ 10°s of ps vs. 10°s of ns)

John Barnard and Steven Lund USPAS .



Residual gas g electron
molecule

Heavy ion

Processes:
1. Coulomb coll _ﬁons (intra-beam

2. Coulomb colhsnons with residual gas gm.
(ﬁi— //-"? .:

3. Charge exchange Cﬁj

4. Strippig

5. Neutralization

6. Gas I0nization




7. Wall mteractlons desorption &

electron emiss&?gjjsl’”ﬂering
e; L

reflection

| desorption &
€. Cpsputtering

Y | synchrotron photon

John Barnard and Steven Luand USPAS 4
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10.4] Instability in Intense Particle Beams
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(a)

- 2,2 _
Wy /2711“,&_ =0.50

Imw/wﬂ_L

Re(bw)/ W

Figure 10.11. Plots of {(a) normalized growth rate (Imw/wgy), and
(b) normalized real frequency (Rew — w,)/wgy versus shifted axial
wavenumber (k; — kzg)Vs/wp obtained from the dispersion relation
(10.103) for the unstable branch with positive real frequency. System
parameters correspond to vry, = 0 = Up|e, my/m. = 1836 (protons),
(1s—1)mpc? = 800 MeV, rp/ry = 0 5, and f = 0.1. Curves are shown
for several values of normalized beamn’ mtenmty el b / 2fybzwﬁ  ranging

from 0.05 to 0.5. k—‘eu \’z. =0 i W ,J wtb%p\!%‘{_%
_ g |
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(kz - kzo)ﬂ / wﬁ_L

TR EE AN E NN EER SR AR AR RN AR NN

-
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Figure 10.12. Plot of normalized growth rate (Imuw/wg ), and nor-
malized resl frequency (Rew —w,) /g versus positive real frequency.
System parameters correspond to uﬁgb/2'y§w% 1 = 0.07, vy = vy,
mp/me = 1836 (protons), (vs — l)mz,c:2 = B00 MeV, rp/ry = 0.5,
and f = 0.1. Curves are shown for several values of normalized ion
thermal spread wyys/ Vb ranging from 0 to 0.01.

7

velocity Vi [Bg. (10.105)], it is expected that Landsu.damping by
paralle] ion kinetic effects can have a strong stabilizing influence at
modest values of vg/Vp. That this is indeed the case is evident from
'Fig. 10.12, which shows a substantial reduction in maximum growth
rate and eradication of the instability over the instabilify bandwidth
as v|/ Vs is increased from 0 to 0.01. _

We now make use of the nonlinear particle perturbative simula-
tion method [60, 61] described in Sec. 8.5 to illustrate several impor-
tant properties of the two-stream instability in intense beam systems

(Sec. 10.4.2).

B PRSI

BT

AEH




@

42182 100 SHEETS

Medg in U.B.A.

-A'--Narrmf'amnd

?\Lwemwk:

Wg{mw&& Chrow T Weid L. %eet Gsmd

— 5\3{(?:‘3% ’a_E“LT(LOM Gm&@fé{t@u

sacmiee

sume\ce Tlggmm Q’fé ”‘ﬁé '.\Jb{wlﬂwx!\fl( é* o

'Hsfbe:x Ucf:wﬂm- 5

ST ShLEeDE - T EDUET Wy LTIfACTING

tumurr/b WLMM:"T? (R GMS |
\Mwum rom 'scm:peﬁl "Q mtxf € -fd

Q{.J;»‘H-f Mcg @"‘Lgmwﬂ




42182 100 SHEETS

Maca In L.5.A.

L .
nA\ll‘NaHanaI "Brand

3\qu§r\0~¢v\ or Buseran, Gae, fuessors § Seqticting EPAD |

(0 COVLOWME  COLLISIONS (S fEbin EEHAM 0w MMW‘«
enekoy e LTO 1L AND HONOP Lowed UWH ¥
FT“\ H\(oHat wm me MCELWUE mou;ﬂ(’m

COuu:)uuh mmmom cmm VIEEIQUM GM Mx!u,g,
t’m\nae k mumr Be tﬁﬂmw @wmw (@u"
i mfatmur q:@t maemw wHi H&JO ur%ﬁ.e, if-“zszéé“

i

TLM&"S)

o 3, \‘?ﬂmsm mawwm\ ?M'M 'b'ewmw @F \cesrwm- 6&5.

Bx\ %-nuwe-o RSrda LONY. w\mma ume uu sﬁm romm)
mm\am G4 MTDMI | FOLKD m Wik wﬂ Er--?\e,lek ¢

ﬁ%ffM Uwits CAMLEMT II-J f.mbs oL HI@H m\q{q‘g

X Liwkey

o .!Ug'“i.-i:_"t,ﬁ.‘i_m-ﬂg QMA OMU\’-DE AmD KERCH A °Qusg }""*”%Q@uiusﬂur

kumm oF swu.m LT CHAE T mcrmﬁmw.

ELEHMH Hony T‘QD S’W smﬁ'ﬁ*b""j I Um‘mbw’

)m..)[) CAp LE&&B ’*ﬁ ‘Tlms‘-i’fa‘iﬁx* 5#3\5!‘?*'&&_«}?‘?5 Sm!LML
o mu#r 13 ong'ﬂ,us'a& ! smw@ \(wmd V‘J\N&s X

by




L



